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complete. A similar knowledge of the sequence of nucleotides in
poliovirus RNA has permitted the definition of the amino-acid
sequence of a poliovirus-induced protease. A knowledge of amino-
acid sequence can provide an initial approach to the problem of
protein conformation, and eventually to inhibitor-sensitive sites.

Many workers have studied enzymes almost entirely in terms of
their active sites and known substrates, products, and postulated
reaction intermediates. Much synthetic work leading to carefully
analyzed structure-activity relationships has led to the informed
synthesis of excellent inhibitors of enzymes. A recent success in
this direction of rational design has been the development of
Captopril, an inhibitor of the angiotensin-converting enzyme, which
was assisted by a comparison of this enzyme with the known active
site of carboxypeptidase A (Cushman and Ondetti, 1980).  Such an
approach might be helpful in designing a specific inhibitor of the
poliovirus-induced protease, which is essential to the specific
processing of the giant protein elaborated by translation of polio-
virus RNA.

However, we shall suppose that knowledgeable design of an inhib-
itor of protein function will require the detailed study of topology
and conformation of the protein, i.e., its three-dimensional struc-
ture.  Even in the absence of such knowledge, one may approach
analysis of the active site of an enzyme through study of the volume
occupied by a series of substrates and inhibitory, conformationally
rigid analogues (Sufrin et_ al^., 1981). The volumes can be determined
from x-ray crystallographic analysis of the inhibitory analogues. A
similar analysis of noninhibitory compounds can be instructive as to
the portion of the molecule that cannot fit within the enzyme site,
i.e., the enzyme-essential volume.

More than 150 proteins have been crystallized and analyzed at a
high level of resolution.  The improvement of computerized analytic
techniques, including computer imaging, has made the analysis of the
fine detail of shape, sequence, and topology available for the
analysis of substrate and inhibitor interaction.  Indeed, in many
instances the cocrystallization of an inhibitor-protein complex has
been essential to the crystallization and analysis of the protein.
Some advanced laboratories have attempted to use such data to assist
in drug design in the last 5 yr, and some successes in these types of
"molecular modeling" have been recorded, as in a recent report from
Merck (Gund et_ aLL., 1980).  That laboratory and that of Burroughs
Wellcome have been attempting to use these techniques to design
improved inhibitors of dihydrofolate reductase (DHFR) of E_. coli, an
enzyme, readily purified by affinity chromatography on methotrexate-
containing adsorbates and readily crystallized with various
inhibitors at the active site.